sa13ojouyo3 ], fo Sutuaa.dos pun UCHDI] s
pup ‘saa122qQ uonoy [oipauay fo jusudy

ompiossiazarmyyp699

. “JOARY SIeme[a( "SUIRONS
a1 03 931eYISIp Aue J0j S[eO3 pue S19A1 ‘spuod ‘saxe| Se yons sigem
uonerpawal sjeridordde dojaaap 208LINS 0} 9FIYDISIP 10] S[IAI] 19s Aay], sreudorddy
0] pasn aq Aew suonemol "SISJEM BIUBAJASUUDJ JO Uonoj0id ot 10) pue jueAs[3Yy | 107 PUB 66 ‘€6 "deyD ‘opoD vd
ME] SwieanS Uea[) IURAIASUUad | opiaocad suonenSar me | sweang wes]) YL A[enualod | ¢z ‘me] sureang uesy) - 9IS Iajep 29BLIS/ISD
U .
INUSAY UBUNIOD 91 J& JUSUNEOR “107empunoi3 joedurt 0} pooyIoy|
Iojempunoid 10j SjaA9d] uonoe $,JURUIIRIUOD 31 PUe SHSLI J0RIU0D S[IOS PajeuIuIRuo.) I0J
pue s2130{0UY99] UOHRIPIWAI 3931Ip 192URI-UOU pUE JAdUR) uodn paseq sprepue)§ dnuea|) s92Inosay
dojaAap 03 pasn oq Aew aJe SJuRUTUIRIUOD Sluediou; pue oluredio [erusuruoNAuyg jo jusuntedaq
sprepuess dnured[o j1os s YA YL | 10j sprepuejs dnuea]o [jos SLoUaE sYH( YL | passpisuo) ag o], ___(souepng) - 1§ 110§/99Avd
‘padojanap *SOJIS 9)Sem snoprezey Jo areudoxddy 0z09 ‘deyd
199q 194 jou 9Aey wresSoxd sup yo | dnueso oy 10y urerSoiq punyiadng jeiopag PUE JUBAJ[NY ‘ameIs vd S€ v dnues))
uoneuowsidun 10§ suonendoy a1 jo yapuadeput urexdoad ajess € s91RAI) Ajrenuaod SO)S SNOpIEZRY - IS 1os/vd
10V S1p Jo “eL9Lo dnuesyd pue sjuowannbax |
sjuswonbas o) 19pisuod 031 aaey | - Surrojruow Surpnjoul ‘sojs gjseM snopIezey aerdorddy 0.2-09¢ “deyd
ABWI 9J1S SNUOAY URUDIOD) A1) J0] 18 POMO[[0} oq Isnui YoIym ASojoporowt PUR JURAJ[SY ‘apoD Vd ST PV dnuespd
el dnuespd Jo Juswdopara srendosdde oy souruLalep uone[ngal siyy, - Aenuajod SaJIS snopIezey] - 91elS JusWIpoS
: (Lszamd
: YAD o) saonoeld pue fesodsiqy
'sgDd jo wdd ¢ ‘uononpoid do1o amsed 10 pue] J)SEM PI[OS JO UONROYISSE])
uey) 19ea1d Surmeiuos sjuounpss | o3 parjdde o (J10s 208}INS YIIM PIXIUI 10) [10S srendoiddy 10} eLRILD) - (VIOW) 10V
Io 1105 ‘suiqop Aue Ioj passaippe | ayp oy pajerodioouw oq jou isnw wdd gf PUR IUBAJIY] | - AI9A029Y pu® UONRAISSUO))
3q 0} dAey Aew uoudLo Sy, | vey Ineand sgpd Surnmeyuod sasem pIjos Arenuaog 221N0SY - [BISPI] WDWIPaS/ VI

(pauo))) uepIns pue SAIOSIAPY ‘BLIILL) ,mm<,m< Jy1adg-uondy [enuNog €-7 99.L

LIvVia

AR301199




ZIGIHDAD S L0MMUOISIADY/ZDY /9609

Z1fo ¢1 23vd

sa1800uyo3 ] Jo Sulusa40S pup uonvAfiluapy
puv ‘saa1323{qO uondy ipawasy fo jusudojaiaq

“IOARY areme[ag

9y} 01 Itempunois Jo adreyostp
woly Sunnsai 9Ji] onenbe
19Y2MYS1Y 0] YSLI 9ZLISI0BIRYD
0} pasn 9q Aewl DOMVY

“uondumsuods ysiy Jo/pue Jojem SUunuLIp
 woy s[eorwayd 03 amsodxa IopISUod
eLLId 9sa1p ‘spunodwiod stueFourares

6 10J padojoAap usaq ARy BLIMILID
paseq-yjeay [euonippe ‘fiesy uewmy jo
uondajosd oy 104 “aj1f d1enbe Jo uonajoad
91} 10J PIYSI[qRISS AIe S[OAS] aIsodxa
SIUOTYD PUR AJNOY YIS © J& POIOPISUOD
Sureq st swisiuedio sneanbe yJo uondaoxd
usym IO ue uey) Jayes ojeidordde pue
JUBAS]I SI¢ A1 USYM SOUI[OPING Yons pIm
douerjduwios sanmbax (Z)(P)1T1 VIOWAD
‘sprepue)s Ajijenb 1o1em dojsasp sarers

aY) yorym woy sautjapingd se (VMD) BV
191\ UBS]) 9y Jopun padojaasp are DOMVY

ajendoxddy
pue JUeAS[Y
Ajjenuarog

vondumsuo)

st ‘pesH uewmp

‘o711 onenby Inemysal]
Jo uonoatoxd (QOMY)
eI ANfend) o1em
juaIquIy - YA - [e1opa]

(pu0)) 2ouUELPIND PUE SILIOSIAPY ‘CLIILLD ‘SYVUV dUPIdS-UonIY [enudjog €7 qEl

REVS

AR301200




\

F-73]qPIA0%y SMSQ\NGS%%%

sa130j0uyo3 ] f0 SuILaa.135 pup Uo, brr
pup ‘saaapazlqO) uonay jpipawasy Jo LTI

uornsauj :(pjyo) Iojeog [eUOTIRINY
uonse3uj :(J|npe) 19je0y [RUOIIRIIOTY

ysi1 s1usfourdie)
ysu orueSouraae)

ysy jo uonsaduj
ysy Jo uonsa3u|

(sgDd) siAuaydiq pajeutiojyoAjod
(sd0d) siAuoydiq pajeuLiojysAjod

uonsadu] :(priyo) Io1e0g [PUONERIIINNY
uonsaguj :(3[npe) 191e0g [BUONIEIIONY

s s1uaSoundre)
st o1uadourore))

juountpas der-dry
yuounpas der-diy

(urxo1p) AADL-8°L°€T
(uxo1p) AAD.L-8°LET

1ORIUO)) [BULIO(] :19}IOA\ UOTIINTSUOD) dInjny]

jsu o1uaSoumodre)

TdVN1

(sdDd) siAusydiq pajeurio|yoAjod

uone[eyU] KV JUSIQUIY 1IOYI0M UONONOSUOD) aImn,]

ysu o1uadomore)

aejnoIIRg

(uxo1p) AaOL-8°L°€'T

uonSISU] (I9NIOA, UOTIONISUO)) aImyn,]
uonsosu] (19}I0A) HOTIINISUOD) SIMINg

Jsu oruaSoutore)
ysu1 owaSourdre)

(pIeA1nod apIsino) [10s ddeLMSqNS
(preALmoo 9pisino) [10S 20BLMSqNS

(urxo1p) AAOL-8°L°ET
(sg0d) s1Ausydiq pajeutiojyokjoq

uoI1So5uf (IONIOAN [eLUSNPU] S1IN,]
uo11S93U] (INIOA [RLASNPU] 21Ny
uonsaduj [IONIOA [eLISRpU] aImng

JsH oruafourore)
ysu o1usgourse)
jsu1 oruaSourore)

(preAunoo apisino) j10s 2oLmMS
(pIeAunos opIsINo) [10S 9oBLMS
(pIeA3In02 SPISINO) [I0S 20BLING

(s8Dd) siAuaydiq pajeuLIoyaA{od
spunodwios pue winijjA1og
JWISIY

dsH oruafourare))

ajejnoIIRg

uonsaduj JAI0A\ [BLOSNPU] MmN, JSH O1uadourdre) (preA1moo) f1os aoepng (sgDd) siAuaydiq pajeuriofyok[ogd
uone[eYU] JIY usiquiy (P[iyo) NPV Juspisay 3ysu oruaSourore) srnanIed spunoduiod pue [A WNIWONY)
spunoduiod pue JA WNIwoNy)

uope[eyU] N1y JUSIGUY :(J[Npe) JINPY JUSpIsay

WIDUO)) JO SJUBUIWEIU0)) paseq HSIY - YI[LI uswmnyy

P-T2AqeL

Ldvyd

AR301201



S

sa13op0uy23y fo JU22.425 pup uonmRuapr

§~Z3IGUI-OMMUOISIAL/Z08/9699 [ /0 | 28pg puv ‘20393190 uonoy pipawzy fo yuswdogaascy

"SIUAUIIONAUS o1enbe 10§ st Juounpos 10j J0[A 31} pue ‘seale ferysnpu
! 1 J St 1pos 10 anjea oy p TeLysupur

103 81 [10s o9vyms 10 anfeA oY1 ‘0661 sndny ‘vag 'sn ‘WUOHBUINIRINOD) O d Yiim solg purgiadug 1o} suonoy [erpowiay wo 90UBPING,, UI0Y Uade} SanfeA gOq 1

[23UepIny e1opay 1 LOTAN 961 usunpsg SHOd feio,

AJUEPIND [eIapay

STl (04 [fog aoepng

Sg0d [elo],

SIDIOJ [E19pay put sYVYVY pasaxy PIYAL T133u0)) Jo sjueunueyuo;) S-79Iqey,

: . . IV

AR301202




\ sa18ojouy sz Jo BuIsa.408 puv U, e
9-Za|quIf40, hy/zo/9699 234 pup ‘so1192[90 uonoy [pipaway f0 {15
™
o
o~
o
o
U1/ Ul uonenuIduo) o
"90-A1 JO YOTI UB U0 Paseq 3w STILL ¢ gt
JUIWISSISSY JSTY PIesH URUIME] S} WOL U ) 1B SAJPUMIS JSTY o
-2Ins0dXo WNUIXPUI S[GRUOSEII 9 SIIOUSP AR IUSUWISSISSY ST YI[es] Uewmp] 93} WO usxe) 3Ie Suolenuaduod juiod amsodxy
800°0 T (31 LT1 uonsadu] :(plIyd) 151e0g [BUONEAIINY ysty Jo uonsadug (s90d) sifuaydiq pajeunofyoAiod
000 ¥0-429°'C LT1 uonsaFuf :(3Inpe) Jajeog [EUONBINTY ysy Jo uonsaduj (s90d) siAuaydiq pajeuniojyAjod
2000 S0-A8LC 20-916'S uonsadu] :(pIyo) 1ajeog [BUONEIINNY Juounpas des-dry (urx01p) AADL-8'L'ET
$00°0 $0-3611 20-316'S uoysa3uj :(Jnpe) J0JEOF [EUONEAIY yuounpas der-dry (urxo1p) AOL-8'L€'T
7810 £0-300'9 0601 JOBIUO)) [BULIA(] IHIOA UOHINISUO)) AImng TdYN (sg0d) siAuaydiq pajeuriojypAjod
, uonejeyuy
y60-39L ¥ $0-995'¥ pLO-ALL'T MY JUSIUIY JIOHIOM UOIONNSUOY Iy ape[nonTed (urxo1p) AQOL-8'L'E'T
1000 . £0-995 SEd uonsa3uy JIOIOA Uononnsuo) ammny | (preAumod apisino) [1os oeLNsqng (uTxo1p) AADL-8°LE'T
S8l S0-9L6'1 S9¢ uosoSuy [IORIOAN UONONNSUOD) aImny | (PseALMod IpISING) 1108 2dRLINSQNS (sgDd) siAuaydiq pareunio[yAjog
e L0-96L9 11 uonsauy 1193I0M [elnsnpuf armng | (preALmod Spisino) [10s doeymg (sd0d) s1Auaydiq pajeuriojyoAjod
00'Y L0-3SLT 011 uoysaguy JIBIOM jeinsnpuy Arnyg | (preA1mod apisino) os aoeyms spunoduwiod pue umiji£1og
86 LO-FIS'9 6€9 uonsaguj IaIoM [eLusnpul mnyg | (preAunod apisino) [10S doeyIng OlUAsIY
€0 So-avl¥ v'6 uonSa3U] “I}IOM [ELOSNpU] AImng (prefyno) jlos sovpmg (sgDd) sihuaydiq pajeuniojyoAjod
yLO-HTI'E LO-FTIY yLO-F6¥'1 uoneeyu Y JuquUIY (PIIYo) ANPY ASPO ojenoned spunoduios pue [A wmiwory)
LO-HES'T L0-968°S yL0-36¥'1 uoljeeyuy 11y JUAIqUIY :Q[npe) INpY AMSPO aje[nonred spunoduwod pue [ A Wniwoxy)
W (add) —

(STD.LD S99 dnueyp) Jagae |, WmLIdIU] paseq - YSiY YPeoy uemnyy

9-731qeL

14via



DRAFT

s

Table 2-7 Ecological Risk - Based Interim Target Cleanup Levels (ITCLs)

Total PCBs LNAPL Aquatic Species NA
Total PAHs LNAPL Aquatic Species! NA -
Total PCBs Sediment Aquatic Species 0.05
Total PAHs Sediment Aquatic Species! 32
4,4' DDD Sediment Terrestrial Species? 0.002

I ITCL taken from the draft Aquatic Ecological Risk Assessment prepared by NOAA and is based on NOAA

" Effects Range-Median (Long and Morgan, 1990).

2 ITCL taken from the draft Terfestrial Ecological Risk Assessment prepared by EPA and is based on EEQs.

NA Not Applicable

Development of Retﬁedial Action Objectives, and  Page | of |

Identification and Screening of Technologies
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DRAFT

Table 2-9 Background Level - Based Interim Target Cleanup Levels (ITCLs)

Arsenic <0.1-73
Beryllium <1-7
Chromium f 1-1,000

~4,4-DDD 0.4 -270%

1 Background soil concentration-based ITCLs are only applied when 1o other ITCL fof a contaminant is
available. Source: "Element Concentration in Soils and Other Surficial Materials of the Conterminous United
States" 1984. ‘

2 Interim Target Cleanup Levels (ITCLs).

3 Background concentrations based on the document "Sediment Contaminants of the Delaware River Estuary".
Estudry Toxics Management Program Delaware River Basin Commission, March 1993.

Development of Remedial Action Objectives, Page l of 1 6698/haz/revision/work/table2-9
and Identification and Screening of Technologies
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TABLE 3-1
~Cost Summary for Remedial Alternative C-1: No Action

\Q 1A |SHORT-TERM MONITORING (quarterly - 2 years) $301,900
R Sediments 20 set |$1,560 5 $31,200
Groundwater 20 set [$1,560 $31,200
Surface Water 24 | set 81,560 $37,400
NAPL 7 , 12 set |$1,560 $18,700
Labor & Other Costs ' .$183,400
- SUBTOTAL ALTERNATIVE 1A A , $301,900
CONTINGENCY @ 15% ' , ‘ $45,285
TOTAL / $347,000
PRESENT WORTH (n=2 yrs, i=5%) $645,000
1B |LONG-TERM MONITORING (annually; yrs 3-30) $75,600
Sediments ‘ 5 set |$1,560 ' $7,800
Groundwater 5 set |$1,560 - $7,800
Surface Water 6 set |$1,560 ; $9,400
NAPL o 3 set |$1,560- $4,700 f .
Labor & Other Costs ( $45,900 '
" ‘ SUBTOTAL ALTERNATIVE 1B | $75,600
N CONTINGENCY @ 15% $11,340
TOTAL $87,000
PRESENT WORTH (n=28 yrs, i=5%) $1,176,000
__ |TOTAL PRESENT WORTH $1,821,000
o
6698/haz/revision/work/altc].xis
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Cost Summary for Remedial Alternative C-2: Limited Action

TABLE 3-2

SHORT-TERM MONITORING
(quarterly - 2 years)
2B |LONG-TERM MONITORING $75,600
(annually: yrs 3-30)
2C |DEED RESTRICTIONS 1 each | $10,000 $10,000 $10,000
2D |ACCESS RESTRICTIONS* $27,900* $2,500
Chain Link Fence 3500 If $14 $48,000
Miscellaneous $4,800
Maintenance 1 is $2,500 $2,500 $2,500
2E jWARNING SIGNS 10 each | $100 $1,000 $1,000
2F |PUBLIC EDUCATION PROGRAM 1 ea. | $35,000 $35,000 $35,000 $4,000 $4,000
SUBTOTAL ALTERNATIVE C-2 $73,900
ENGINEERING @ 10% $7,3%0
CONTINGENCY @ 15% $11,085
TOTAL —392,000
[PRESENT WORTH (n=30 yrs, i=5%) $2,028000 |
* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.
6098/haz/revision/work/altc2.xls
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or Remedial Alternative C-3: Containment

3A |SHORT-TERM MONITORING (quarterly - 2 years) $301,900
38 |LONG-TERM MONITORING (annually: yrs 3-30) ‘ $75,600
3C |DEED RESTRICTIONS i $10,000
3D [ACCESS RESTRICTIONS* ‘ R $27,900¢ $2,500
3E  |WARNING SIGNS ) $1,000
3F |PUBLIC EDUCATION PROGRAM $35,000 $4,000
3G |{REMOVAL AND DISPOSAL OF UST $451,000
Removail of slab o ) 30 cy $150 $4,500
Excavation/Removal of tank 1 e $10,000 $10,000
Removul/ Disposal of tank contents ’ 10000 gl $16 $160,000
Backfill _ . S B 180 oy s10 $1,300
Compaction , T 180 cy 53 $540
Steam-cleaning tank surfaces T 4 hr $375 $1,500
Collection/Disposal of cleaning mat1 2500 ml $16 $40,000
Disposal of Soil ] o 290 tons $475 $137,750
Transpcetation of Soil . ) 290 tons $128 $36,250
Miscellineous . ) $58,850
3H |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $47,575
Sheet Pile Wall . _ 56000 of $15 $840,000 $1,000
Trenching ’ ) 3900 oy 15 $58,500
Backfill_ o 6700 cy s10 $67,000
Compaction E 6700 oy $3 $20,100
Manholes o 8 a $2,400 $15,200 $1,000
HDPE Collection Pipe ‘ 1800 if $40 $72,000 $1,000
Mobilization/Demobilization ’ 1 Is $60,000 $60,000
NAPL Collection and Disposal ' .
NAPL Scavenger system 6 e $9,000 | $54,000 | $37.650
Drums 6 e $25 $150 $125
Drimn heaters 6 a $200 $1,200 $1,200
Cenerete containment area 6 a $1,000 $6,000
Disposal of NAPL ) ) 278 sl si6 : $4,400
Electrical , 1 Is $10,000 $10,000 ‘ $1,200
Miscellaneous ’ $500,000
l '$2.233,000
) " '$223,300
- $334,950
) _$2,791,000
T “,5_;.;, PR S TR
- |PRESENT WORTH (n=30 yrs, i=5%) $5,568,000 |

* Fencing will be repl

2

. N of N N
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Table 34
Cost Summary for Remedial Alternative C-4: Permeable Cap/Containment

4A [SHORT-TERM MONITORING (quarterly - 2 years) 3]
4B |LONG-TERM MONITORING (annually: yrs 3-30) : $75,600
4C DEED RESTRICTIONS £10,000
4D |ACCESS RESTRICTIONS* $27,900* $2,500
4E {WARNING SIGNS $1,000
4F |PUBLIC EDUCATION PROGRAM $35,000 $4,000
4G |EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
Excavation 600 cy $8 $4,800
Disposal . 1000 tons $475 $475,000
Transportation 1000 tons $125 $125,000
Backfill 700 cy 810 $7,000
Compaction 700 cy $3 $2,100
Grading and Seeding 700 cy $s $3,500
4H |REMOVAL AND DISPOSAL OF UST $451,000
41 |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $47,575
4] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
Clear and Grubbing 1 Is $5,000 $5,000
Remove and Replace Riprap 1800 oy $45 $81,000
Staging/Steam-cleaning area for riprap 1 Is $50,000 $50,000
Steam-cleaning riprap 27300 sf 815 $409,500
Mudflat and rip-rap sediments
Dedge sediments: clamshell 8900 cy $25 $222,500
Backfill 9800 cy $15 $147,000
Grading . 9800 cy $8 $78,400
Compaction 9800 cy $3 $29,400
Cofferdam: dimensions 620 If x 20 ft high 12400 sf $15 $186,000
River sediments ’ ,
Dredge sediments: clamshell 2850 cy $25 $71,300
Cofferdam: dimensions 875 If x40 fi high 35000 sf $20 $700,000
Disposal of liquid waste from dredging $1,000,000
Backfill ; 3135 cy $15 $47,000
Handling 3135 cy $25 $78,400
Miscellaneous
Mobilization/Demobilization 1 Is $105,000 $105,000
Regulatory Compliance $250,000
Miscellaneous $500,000
4K {PERMEABLE CAP $330,000 $4,000
Sand & Gravel Borrow 8700 cy $12 $104,400
Grading 8700 cy $8 $69,600
Compaction 8700 cy $3 $26,100
Loam/Topsoil 4100 cy $18 $73,800
Grading and Seeding 4100 cy $5 $20,500
Monitoring Wells S ca $1,200 $6,000
Miscelianeous $30,000
Annual Maintepance $4,000
SUBTOTAL ALTERNATIVE C4 $7,141,000
ENGINEERING @ 10% $£714,100
CONTINGENCY @ 15% . $1,071,150
TOTAL $8,926.000
{[PRESENT WORTH (n=30 yrs, i+5%) $11,774,000 |

* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.

6698/har/revision/work/alted.xls

Develop and Scraening of Remaedial Alternatives Page 1 of | A R30 l 2 , 5 9/22/94 5:58 PM




: --TABLE 3-§
) Cost Summary for Remedial Alternative C-S: Impermeable Cap
i ' ) Flenble Membrane Liner Option

5A |SHORT-TERM MONITORING (quarterly - 2 years) $301,900
5B |LONG-TERM MONITORING (annually: yrs 3-30) $75,600
5C |DEED RESTRICTIONS $10,000
5D JACCESS RESTRICTIONS* $27,900* $2,500
SE |WARNING SIGNS $1,000
SF |PUBLIC EDUCATION PROGRAM $35,000 $4,000
SG |EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
SH |REMOVAL AND DISPOSAL OF UST | $451,000
5I |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $47.575
5] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
5K |IMPERMEABLE CAP (FML) $1,513,000 $40,000
Subgrade Preparation - 48400 sy $2 $96,800
Installation of FML, 435600 sf $0.75 $326,700
Sand & Gravel Borrow 34200 cy 812 $410,400
Compaction 34200 cy 83 $102,600°
Loam/Topsoil 16100 cy $18 $289,800
Grading and Seeding 16100 cy | 85 $80,500
Monitoring Wells 5 ca |$1,200 $6,000
Miscellaneous - $200,000
Annual Maintenance $40,000
SUBTOTAL ALTERNATIVE C-5 $8,324,000
ENGINEERING @ 10% $832,000
'CONTINGENCY @ 15% $1.249,000
. TOTAL $10,405,000
PRESENT WORTH (=30 yrs, i=5%) $13,889,000 |
* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.
6698/haz/revisionfwork/alte 3. xls
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TABLE 3-6
Cost Summary for Remedial Alternative C-6: In Situ Solidification/Stabilization

6A |SHORT-TERM MONITORING (quarterly - 2 years) , $3013
6B |{LONG-TERM MONITORING (annually: yrs 3-30) $75,600
6C |DEED RESTRICTIONS $10,000
6D |ACCESS RESTRICTIONS* $27,900* $2,500
6E |WARNING SIGNS $1,000
6F |[PUBLIC EDUCATION PROGRAM $35,000 $4,000
6G |EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
6H |REMOVAL AND DISPOSAL OF UST | $451,000
61 |STABILIZING WALL $600,000
Mobilization/Demobilization 1 Is  $60,000 $60,000
Sheet pile wall 56000 sf $15 $840,000
6] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
6K |IN SITU STABILIZATION $10,434,000
Treatability Study 1 1s | §30,000 $30,000
Mobilization/Setup/Decon,/Demob. 1 Is |[$137,500 | $137,500
Obstruction clearing by dry mixing 73000 cy 319 $1,387,000
Solidification/Stabilization Process 73000 cy 362 84,526,000
Cement and Admixes 73000 cy $40 $2,920,000
Excavate/remove obstructions 3700 cy $8 $29,600
Steam-cleaning Obstructions 10000 sf $15 $150,000
Relocation of Obstructions as Riprap 185 cy $23 $4,300
Regulatory Compliance $250,000
Miscellaneous $1,000,000
6L |IMPERMEABLE CAP (FML) . §1,513,000 $40,000
SUBTOTAL ALTERNATIVE C-6 $17,950,000 ‘
ENGINEERING @ 10% $1,795,000
CONTINGENCY @ 15% $2,692,500
TOTAL 522,438,000
IPRESENT WORTH (n=30 yrs, i=5%) $25,081,000 l

* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.

6698/haz/revision/work/altc6.xls
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TABLE 3-7
Cost Summary for Remedial Alternative C-7: In Situ Solidification/Stabilization
with Containment

7A |SHORT-TERM MONITORING (quarterly - 2 years)
7B |LONG-TERM MONITORING (annually: yrs 3-30) : $75,600
7C |DEED RESTRICTIONS . $10,000
7D |ACCESS RESTRICTIONS* ' $27,900* $2,500
7E |WARNING SIGNS v $1,000
7F |PUBLIC EDUCATION PROGRAM $35,000 $4.000
7G |EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
7H |REMOVAL AND DISPOSAL OF UST | _ | $451,000
71 |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $43,475
Sheet Pile Wall 56000 sf $15 $840,000 $1,000
Trenching : 3900 cy | 8IS $58,500
Backfill 6700 cy $i0 $67,000
Compaction 6700 cy $3 $20,100 .
Manholes 8 ea | $2,400 $19,200 $1,000
HDPE Collection Pipe 1800 If $40 $72,000 : $1,000
Mobilization/Demobilization 1 Is | $60,000 $60,000
NAPL Collection and Disposal
NAPL Scavanger System 6 _ea | $9,000 $54,000 : $37,650
Drums 6 ea $25 $150 $25
Drum heaters 6 ea $200 $1,200 $1,200
Concrete containment area 6 ea | $1,000 $6,000
Disposal of NAPL 25 gal 316 $400
Electrical 1 1Is | $10,000 $10,000 $1,200
Miscellaneous - $500,000
7] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS oo $3,961,000
7K |IN SITU STABILIZATION ' $10,434,000
7L |IMPERMEABLE CAP (FML) $1,513,000 $40,000
SUBTOTAL ALTERNATIVE C-7 $18,758,000
ENGINEERING @ 10% . $1,876,000
CONTINGENCY @ 15% $2,814,000
TOTAL $23,448,000
PRESENT WORTH (n:=30 yrs, i=5%) $26,860,000

* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.

6698/haz/revisionfwork/alte7 xls

Development and Screening of Remedial Alternatives Pagelof1 n R 39ﬁyi4 20(1}’}8



TABLE 3-8
Cost Summary for Remedial Alternative C-8: Soil Washing/Containment

o0& ]
8A |SHORT-TERM MONITORING {quarterly - 2 years) saoi‘
8B |LONG-TERM MONITORING (annually: yrs 3-30) $75,600 7|
8C |DEED RESTRICTIONS $10,000
8D |ACCESS RESTRICTIONS* $27,500* £2,500
8E [WARNING SIGNS $1,000
8F }PUBLIC EDUCATION PROGRAM $35,000 $4,000
8G |EXCAVATION AND DISPOSAL OF COURTYARD SOI1L, $617,000
8H [REMOVAL AND DISPOSAL OF UST [ $451,000
81 |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $43,475
8] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
8K |SOIL WASHING - TREATMENT $5,643,000

20-Ton Crane 1 mo | $15000 ‘| §15,000
Rigging Personnel 1 mo | $10,000 $10,000
Excavate soils 71000 | cy $8 $568,000
Temporary Staging 1 Is $50,000 $50,000
Soil Conveyance 83000 oy s1 $83,000
Soil Screening 83000 cy $2 $166,000
Decon of Large Debris 50000 sf $15 $750,000
Treatment Unit
Bench-scale Treatability 1 Is $60,000 $60,000
Design Activities i Is $10,000 $10,000
Plant Mob and Start-up 1 Is $60,000 $60,000
Personnel Training 1 Is $50,000 $50,000
Plant Lease (50 TPH) 34 wk | $34,000 $1,156,000
Temporary Tankage 38 wk $2,500 $95,000
Plant Decon and Demob 1 s $80,000 $80,000
Plant Consumables 1 Is | $1,700,000 | §1,700,000 o
Plant O&M 38 wk $5,000 $190,000 [
Analytical $300,000
Permitting © $300,000
8L |SOIL WASHING - RESIDUAL TREATMENT $7,317,400
Disposal of Waste Stream 300000 gal $16 $4,800,000
Ex-Situ §/S of Contaminated Residual
Mob/Setup/Decon/Demob 1 is $35,000 $35,000
Loader 20000 cy $3 $60,000
Mixing Equipment and Labor 20000 cy $30 $600,000
Cement and Admixes 20000 cy $40 $800,000
Forms 93600 sfca $4 $374,400
Staging Area/Contaminated Fines 1 is $50,000 $50,000
Handling of Treated Material 7 mo $10,000 $70,000
Haul/Dump Treated Material 26000 ey $3 $78,000
Regulatory Compliance $200,000
Miscellanecus $250,000
8M |REPLACEMENT OF TREATED SOILS $1,071,000
Load, Haul and Dump Clean Soil 63000 cy $6 $378,000
Grading 63000 cy $8 $504,000
Compaction 63000 cy $3 $189,000
8N |[IMPERMEABLE CAP (FMLY $1,513,000 $40,000
SUBTOTAL ALTERNATIVE C-8 $22,355,000
ENGINEERING @ 10% $2,236,000
CONTINGENCY @ 15% £3,353,000
TOTAL $27,944,000
[PRESENT WORTH (n=30 yrs, i=5%) 531,356,000 1
* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.
6698/haz/revisionfwork/alic8 xis
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TABLE 3-9

Cost Sumary for Remedial Alternative C-9: On site Incineration

9A |SHORT-TERM MONITORING (quarterly - 2 years) $301,900
9B |LONG-TERM MONITORING (annually: yrs 3-30) §75,600
9C {DEED RESTRICTIONS $10,000
9D JACCESS RESTRICTIONS* $27,900* $2,500
9E |WARNING SIGNS 31,000
9F |{PUBLIC EDUCATION PROGRAM $35,000 $4,000
9G |STABILIZING WALL $900,000
9H |EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
91 |REMOVAL AND DISPOSAL OF UST | $451,000
9] |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
9K |ON SITE INCINERATION $33,003,300
Mobilization/Setup/Demobilization 1 Is {$10,000,000 | §10,000,000
Excavate Soils 83,000 cy $8 . $664,000
Incineration 132,800 ton $120 $15,936,000
Compaction 83,000 ey $3 $249,000
Steamcleaning Obstructions 10,000 sf $15 $150,000
Relocate Obstructions as Riprap 185 cy $23 $4,300
Reguiatory Compliance 1 Is | 33,000,000 | $3,000,000
Miscellaneous 1 _1s | §3,000,000 | $3,000,000
9L |REPLACEMENT OF TREATED SOILS $1,411,000
' Load, Haul and Dump Soil 83,000 cy $6 $498,000
Grading 83,000 cy $8 $664,000
Compaction 83,000 cy $3 $249,000
9M |IMPERMEABLE CAP (FML) X $1,513,000 $40,000
SUBTOTAL ALTERNATIVE C-9 $41,930,000
ENGINEERING @ 5% $2,096,500
CONTINGENCY @ 15% $6,289,500
. TOTAL $50,316,000
) PRESENT WORTH (n=30 yrs, i=5%) $52,959,000
* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.
’
‘ 6698/ haz/revision/work/alted.xls
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TABLE 3-10
Cost Summary for Remedial Alternative C-10: On site Incineration and Containment

5] Gaie]
" ARARRAIS SN ! . m

10A |SHORT-TERM MONITORING (quarterly - 2 years) $307 :
10B |[LONG-TERM MONITORING (annually: yrs 3-30) $75,600
10C |DEED RESTRICTIONS $10,000
10D |ACCESS RESTRICTIONS* $27.500* $2,500
10E {WARNING SIGNS 31,000
10F |PUBLIC EDUCATION PROGRAM $35,000 $4,000
10G |[EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
10H |REMOVAL AND DISPOSAL OF UST | $451,000
10I |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) $1,708,000 $43,475
10J JEXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
10K |{ON SITE INCINERATION $33,003,300
10L |REPLACEMENT OF TREATED SOILS $1,411,000
10M |IMPERMEABLE CAP (FML) $1,513,000 $40,000

SUBTOTAL ALTERNATIVE C-10 $42,738,000

ENGINEERING @ 5% $2,136,900

CONTINGENCY @ 15% $6,410,700

TOTAL $51,286,000

PRESENT WORTH (n=30 yry, i=5%) $54,698,000

* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.
6698/haz/revision/worik/altc10.xls
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11A

SHORT-TERM MONITORING (quarterly - 2 years)

S ~ TABLE 3-11 ) o
Cost Summary for Remedial Ajtemative C-11: Off-site Disposal (TSDF)

$301,900

11B {LONG-TERM MONITORING (annually: yrs 3-30) $75,600
11C |DEED RESTRICTIONS . $10,000
11D |ACCESS RESTRICTIONS* $27,900* $2,500
11E |[WARNING SIGNS ’ $1,000
11F [PUBLIC EDUCATION PROGRAM - $35,000 34,000
11G |STABILIZING WALL. . $900,000
11H {(EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
11I |JREMOVAL AND DISPOSAL OF USTI $451,000
117 |EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
11X |OFF-SITE DISPOSAL (TSDF) $65,559,000
Excavation 71000 cy $8 $568,000
Transportation 107900 tons | $125 | $13,488,000
Disposal 107900 tons | $475 | 851,253,000 \
Permitting of disposal $250,000
11L [REPLACEMENT OF SOILS $1,491,000
Backfill 71000 cy | $10 $710,000
Grading 71000 oy 38 $568,000
Compaction 71000 cy $3 $213,000
11M |IMPERMEABLE CAP (FML) * $1,513,000 $40,000
- " SUBTOTAL ALTERNATIVE C-11 $74,566,000
ENGINEERING @ 5% $3,728,300
CONTINGENCY @ 10% $7,456,600
TOTAL $85,751,000
PRESENT WORTH (=30 yrs, i=5%) $88,394,000
* Fencing will be replaced in 15 years. Total shown is present worth of rqplééémehf cost.
6698 haz/revision/work/altcl 1 xls
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TABLE 3-12
Cost Summary for Remedial Alternative C-12: Off-site Disposal (TSDF)

___with Containment
L
SHORT-TERM MONITORING (quarterly - 2 years)
12B |LONG-TERM MONITORING (annually: yrs 3-30) $75,600
12C |DEED RESTRICTIONS $10,000
12D |ACCESS RESTRICTIONS* $27,500* $2,500
12E |WARNING SIGNS $1,000
12F {PUBLIC EDUCATION PROGRAM $35,000 $4,000
12G |[EXCAVATION AND DISPOSAL OF COURTYARD SOIL $617,000
12H [REMOVAL AND DISPOSAL OF UST | . | $451,000
121 |CONTAINMENT SYSTEM (SHEET PILE WALL AND LEACHATE COLLECTION) | $1,708,000 $43,475
12 [EXCAVATE SEDIMENT AND RESTORE MUDFLATS $3,961,000
12K |OFF-SITE DISPOSAL (TSDF) $65,559,000
Excavation 71000 cy $8 $568,000
Transportation 107500 cy | $125 | $13,488,000
Disposal V 107500 cy | $475 | $51,253,000
Permitting of disposal $250,000
12L {REPLACEMENT OF SOILS $1,491,000
12M [IMPERMEABLE CAP (FML) $1,513,000 $40,000
SUBTOTAL ALTERNATIVEC-12 $75,374,000
ENGINEERING @ 5% $3,769,000
CONTINGENCY @ 10% $7,537,000
TOTAL $86,680,000
PRESENT WORTH (=30 yrs, i=5%) $90,092,000

* Fencing will be replaced in 15 years. Total shown is present worth of replacement cost.

¢
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MEMORANDUM

HMM ASSOCIATES, INC.,
196 Baker Avenue
Concord, MA 01742

DATE: April 7, 1994
TO: . .. Cottman Avenue Technical Committee
FROM: ~ Peter Swinick, Joseph Higgins

SUBJECT: Evaluation of Recoverable Oil at Metal Bank/Cottman Avenue Site
Project Number 6698-100

The purpose of this memo is to present the results of our evaluation of the presence of
recoverable oil in the subsurface at the Cottman Avenue site. For this evaluation, we reviewed
available site background information, field measurements, historical volume estimations of
recovered oil, and groundwater extraction/treatment history. '

Background

The Metal Bank/Cottman Avenue national Priorities List Site is located at the corner of Cottman
Avenue and Milnor Street in an industrial area of northeastern Philadelphia, Pennsylvania. The
site is bordered by Cottman Avenue on the west, Milnor Street on the north, Hancock Paper
Company and Morris Iron and Steel Company on the east, and the Delaware River on the south.
To the west of Cottman Avenue is.St. Vincent's School. A City of Philadelphia stormwater
outfall is located at the southern end of Cottman Avenue. This outfall discharges onto a mud flat
area which is immediately adjacent to the western boundary of the site.

The site property consists of two areas: the former scrap metal recovery area, encompassing
approximately six acres on the southern portion of the property, and the building area, located on
the northern portion of the property. The building area near Cottman Avenue includes six
buildings. Site access is controlled by locked buildings and a six-foot-high fence along all sites of
the southern portion of the site, except for the portion bordering the river.

Historical information on past site usage indicates that, from 1968 to 1972, U.C.0.-M.B.A,, Inc.,
formerly known as Metal Bank of America, Inc. ("Metal Bank"), operated a metal reclaiming
facility on the site. An underground storage tank at the southern end of the site was associated
with this operation and is believed to have been the source of releases of oil into the subsurface
environment at the site.

The topography of the site has been aitered by filling; fill materials ranging up to eighteen feet in
thickness covers the site. Based upon subsurface investigations to date, the surficial fill consists '
of one to three feet of silty sand and gravel which was deposited as capping/grading material over
the southern portion of the site. The intermediate fill consists of five to fifteen feet of imported fill
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reportedly deposited between 1950 and 1979. Explorations to date reveal that this fill contains
sand and gravel with varying amounts of trash, debris and silt. Black staining and petroleum
odors have been noted during subsurface explorations into this fill unit.

Delaware River alluvial deposits are believed to underlie the fill at the site. Mud flat sediments
adjacent to the site consists of fine-grained silty sand with varying amounts of clay and vegetative
material/debris.

The site came to the attention of the U.S. Coast Guard (USCG) in 1972, when oil was observed
to be seeping from the southwestern bank of the site into the Delaware River. Laboratory
analysis of the oil by the Environmental Protection Agency (EPA) did not detect polychlorinated
biphenyl compounds (PCBs) at the time.! The USCG requires the site owner to contain the slick
and improve scrap metal management practices. In 1977, improved technology for laboratory
analysis revealed PCBs in the original 1972 oil samples and in soil samples collected in 1977}
The detection of PCBs in 1977 prompted studies by several consultants for the regulatory
agencies and site owners.

Past action at the site has included pumping and treatment of groundwater to remove oil and
PCBs. These recovery operations were reportedly terminated in accordance with a judicial order
on June 12, 1989. Since that time, the recovery wells have been permanently closed, the oil
recovery system dismantled and removed, and the area covered with fill. Approximately 80
percent of the site has been regraded and seeded. A concrete pad area and the southwestern

portion of the site adjacent to the river and mud flat were reportedly regraded and seeded in early
1990.

Investigation and Remediation History

In 1977, three monitoring wells were installed at the site to evaluate the presence of oil in the
subsurface. Because oil was detected in the three wells, Roy F. Weston (Weston) installed
nineteen additional monitoring wells in 1978 to assist in determining the nature and extent of the
oil.

Based on observations and measurements from these wells, Weston estimated that there were
21,000 gallons of oil in the subsurface. Weston later revised this figure to 16,000 gallons of oil in
1980. Weston assumed that 75% (or 12,000 gallons) of this volume of oil would be recoverable.
A groundwater/oil recovery and treatment system consisting of 3 recovery wells, an oil/water
separator, carbon treatment units, and a waste oil storage tank operated from 1981 to 1989.
Groundwater/oil recovery consisted of a groundwater depression pump discharging to the
treatment system and an oil pump discharging directly to an above ground holding tank. Initially
the system flow rate was approximately 10,000 gallons per day (approximately 7 gallons per

1 BCM, March 1991. "Work Plan for Remedial Investigation/Feasibility Study".
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minute), year round. The system was modified in September 1982 to recharge the treated effluent
to the groundwater in an attempt to flush oil from the subsurface soils. Beginning in the winter of
1984-85, the system was shut down during winter months due to treatment difficulties associated
with colder temperatures.

By November 1982, the system had collected 3,125 gallons of oil. Over four year later, a total of
4,144 gallons of oil (or an additional 1,019 gallons) were reportedly collected. These
measurements indicate that the recovery of oil was continually decreasing over time. In a final

evaluation report of Remedial Investigation/Feasibility Study (RI/FS) documents by NUS Corp.

for the EPA dated August 1987, NUS noted that the system was collecting less than one gallon of
oil per day of operation and there were no longer releases of oil to the river from the site. As

described in a 1989 letter forrri the EPA to Metal Bank's legal counsel, recovery well #1 oil

thickness measurements before and after winter shutdown further reflects decreasing amounts of
recoverable oil over time. Apparently, oil was not detected in recovery wells #2 and #3 shortly

after start-up of the recovery system. A table of this data is presented below.

Oil Thickness Associated with Winter Shut-downs

" Winter shut-d(');v;" R | Spring start-up
- ‘?,Reco'\iery ol - Recovery Oil
Date . Well# Thickness Date Well # Thickness
12/10/34 1 1/4" 3/13/85 1 30
12/13/85 1 7 120 4/10/86 1 3 1/4"
12/19/86 1 1/8" 3/16/87 1 1/4"
1 1

12/18/87 ND. 3/16/88 3/4"

Although the oil recovery system operated until June, 1989, the volume of oil collected from the
subsurface after the last reported amount of 4,144 gallons in 1986 was not found in the site
~ documents reviewed.

Recoverable l’rqduct Evaluation

A 1989 report from Tetra Tech, Inc., another consultant to the EPA, modeled the radius of
influence for the groundwater/oil recovery system at the site and concluded that the location of
the recovery wells, given the estimated radii of influence, did not reach all areas potentially
containing subsurface oil. This model, however, assumed a "homogenous, flat lying aquifer,

V :
i e kY.
A Lal.

¥

~ System continued to operate through winter season of 1988-89.
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which varies considerably from the actual site conditions". The potential for preferential flow
paths with higher permeabilities at this site due to the heterogeneous nature of the fill material
may allow recovery wells to have a greater influence on the oil layer. Furthermore, the recovery
wells were located in areas where oil was detected, at least during initial extraction/treatment, and
these wells actually captured at least 4,144 gallons.

Although groundwater seeps with an oil sheen have recently been observed emanating from the
southwest bank of the site, this does not necessarily indicate that recoverable oil exists in the
subsurface. In May and June of 1992, HMM personnel detected oil in three monitoring wells
using an electronic interface probe. Apparent oil thickness ranged from less than 0.01 feet to 0.29
feet. However, HMM personnel were not able to collect an oil sample from any of these wells
because only sheens or droplets of oil were observed. When the wells were purged for
groundwater sampling, only a thin sheen was noted in the purge water from these wells. Small
accumulations of oil may continue to be detected in these and other wells due to fluctuations in
the groundwater.

The oil thickness measured in a monitoring well (called the apparent thickness) is usually greater
than the actual, or true, thickness, of oil within the subsurface. The oil within the subsurface will
be perched on top of the capillary fringe. The capillary fringe is the height above the saturated
zone (above the water table) in which water is held by tension within the pores of the soil. During
the installation of monitoring wells (or other subsurface investigations), the capillary fringe is
destroyed, and oil will migrate down into the well and rest on top of the water in the well. The oil
then depresses the water table in the well due to its density, resulting in a greater apparent
thickness of oil measured in the well than actually exists in the formation. At the Cottman Avenue
site, it is expected that the oil thickness in the wells would be greater than the true thickness in the
formation.

The Weston subsurface oil estimates did not take into account the different apparent and true
product thicknesses. Based on a capillary fringe height of 2 to 6 inches and a specific gravity of
the oil of 0.797 (Weston, 1980), measured product thickness can be corrected for water level
depression. When product thicknesses are corrected, the calculated amount of oil in the
subsurface decreases from 16,000 gallons to 12,700 gallons.

The height of water table fluctuation due to seasonal or tidal variations will also have an effect on
measured oil thickness and amount of recoverable oil. As the groundwater table declines, the oil
layer above it will also move downward, and locally may flow preferentially into the well (i.e.,
path of least resistance) causing an increase in measured or apparent oil thickness. Conversely, as
the water table rises, a thinner oil layer will be observed.

Constant water table fluctuations will cause oil to become trapped within the soil pores below the
oil/water interface. The continued fluctuation of the groundwater level will also cause a staining
or smearing of the oil onto "clean" soil, rendering oil recoverability difficult. The greater the
height and frequency of the fluctuation, the greater the subsurface thickness (and therefore
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volume) over which the oil will be smeared. Concentrations of total petroleum hydrocarbons
from soil borings drilled in the area where oil has been observed and tidal data at the site indicate
that smearing of oil has occurred.

The type of soil in the formation will impact the amount of released product that is recoverable in
the subsurface. Immobile product in the water table capillary zone, in the soil pore space and
trapped by soil adsorptive effects are considered residual, unrecoverable product. The percentage
of product that will drain and can be recovered under the influence of gravity, termed the specific
yield, is dependent upon the flow characteristics of oil and the hydrogeologic characteristics of the
formation. Typical values for specific yield range from 5% to 30%?2 which is much lower than
Weston's specific yield estimate of 75%. Using a conservative specific yield of 30% and the
correct spill volume of 12,700 gallons, the amount of recoverable product would be
approximately 3,800 gallons.

Another method of estimating the amount of recoverable product is to estimate the amount of
product the subsurface can retain in the soil matrix. The typical residual saturation value from
literature? given the site soil type is 0.15 to 0.20 gallons of oil retention capacity per cubic foot of
soil. Based on an areal extent of oil of 44,120 ft2 as shown on the 1980 Weston report, and
assuming the thickness of the product-saturated soil to be the thickness of the product layer (0.77
ft.) plus a 0.5 foot smear zone (which is conservative based on soil boring data collected at the
site), an estimated 8,400 to 11,000 gallons of product could be retained in the on-site soils. Again
using the corrected spill volume of 12,700 gallons an estimated 1,500 to 4,300 gallons of product
would be recoverable.

According to periodic operational reports, the volume of oil collected in 5-1/2 (out of 8) years of
operation was approximately 4,200 gallons, which is consistent with the amount of recoverable
product predicted by the two methods presented above. The decline in oil recovery efficiency
after 5-1/2 years of operation and the sporadic observation of oil in the wells and sheens on the
seeps to the Delaware River further indicate that the majority of recoverable 011 was collected by
the groundwater extraction/treatment system.

, Conclusnon

Based on the information reviewed for the Cottman Avenue site, although oil has recently been
observed in the on-site monitoring wells, it is our opinion that much, if not all, of the subsurface
residual oil is not recoverable. The former groundwater/oil extraction and treatment system
“operated from 1981 to 1989 and recovered an excess of 4,000 gallons of oil. Estimates by others
indicate that 16,000 to 21,000 gallons of oil were presentin the subsurface. However, HMM's
review of those calculations indicate that corrections were not applied to the apparent, or

2 Testa, S.M. and M.T. Paczkowski, 1989. Volume determination and recoverability of free hydrocarbon.
- Groundwater Monitoring Review. Winter, pp. 120-128.
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“measured product thickness in the monitoring wells and the calculated volume of oil should be
approximately 12,700 gallons. HMM's research and experience indicates that up to 4,300 gallons
of oil in the subsurface is recoverable at the Cottman Avenue site. Our research also indicated
that the soil in the zone of separate phase product will potentially hold between 8,400 and 11,00
gallons of residual unrecoverable oil.

The presence of residual unrecoverable oil in the subsurface is reinforced by recent measurements
in monitoring wells which indicate that only a sheen of oil is present, and by field observations of
sheens and droplets on groundwater samples collected from several monitoring wells. It is our
experience that recovery of oil from the groundwater table is generally not feasible when the
apparent thickness of oil is less than approximately one inch.
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OILSAT.XLS

Project: Cottman Avenue

Project #: 6698-402

Date: 5/18/94

Subject: Qil Saturation in Soils (TPH)

- Objective: Oil Satufatiqn Value (OSV) in mg/Kg Total Pétro!eum Hydrocarbons (TPH)

Given: Density of Soil (D)= 150#/{t3

Specific Gravity of PCB laddened Minerail Qils (s)=1.1

Residual Saturation Value of Qil Retention Capacity (ORC) =0.20 gallons/ft3
Conversion Factor Kv =3785 mi/gallom '

Conversion Factor Kw =454 grams/pounds

Solution: Grams of Oii in Soil (Go) = ORC * Kv *g
'‘Go =0.20 gallon/ft3 * 3785 ml/gallon * 1.1 g/ml
Go= S 833 grams of 0il/ft3

Grams of Soil per ft3 (Gs) = D * Kw
- Gs = 150#/ft3 * 454 grams/#
Gs= 68,100 grams of Soil

OSV = (Go *1000mg/g) / (Gs * 1Kg/1000.g)
OSV = 833 *1000/68100 * 0.001
oSV = . . 12,232 mg/Kg (TPH)

'If ORC = 0.15 gallons/ft3 of Soil
Then OSV = (12232/0.20)*0.15

oSV = 9,174 mg/Kg (TPH)

haz/6698/0ILSAT.XLS Page 1 9/21/94

: ~ AR30I242 ~



